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Fig. 2.2 Detail of beam element for shear stress analysis. 


Horizontal force on the shaded element of beam cross section ABCD at the 
left plane A' A' is 


F > _ M v hd y 


Similarly, for the plane A" A" as shown, we get 
F" = 


(M + dM)ybdy 


(2.6a) 


(2.6b) 


The net horizontal force parallel to the neutral axis must be equal to F" — F 1 , so 
Eqs. (2.6a) and (2.6b) give 


_.. dM , , 

F - F = —bydy 


The total horizontal force between y = a and y = h/2 is 
’ h/2 dMby dy 
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(2.6c) 


(2.6d) 


Finally, the shear stress at y — a is 
if- f' /2 bydy dM [W 
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(2.6e) 


h/2 

ydy (2.6f) 

In going from Eq. (2.6e) to (2.6f) we have defined the shear force Q as the first 
derivative of the bending moment. The term I stands for the moment of inertia 
for the entire beam cross section. The proof of the statement dM/dx = Q will be 
found in the section on mathematical concepts in Part III of this book. 











